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This International Search Report consists of a total of. 

| X | It is also accompanied by a copy of each prior art document cited in this report. 



1. 



Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

□ 



b. 



2. 
3. 



the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1 (b)). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 

was carried out on the basis of the sequence listing : 

| [ contained in the international application in written form. 

| | filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readbJe form. 

| | the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

| | the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

| | Certain claims were found unsearchable (See Box I). 
fX"| Unity of invention is lacking (see Box II). 



4. With regard to the title, 

PC] the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

fX"] the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 



The figure of the drawings to be published with the abstract is Rgure No. 



| | as suggested by the applicant. O None of the figures. 

[X"| because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) lor the following reasons: 
1. Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. | | Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 



3. | | Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

see additional sheet 



1 . I y I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
' searchable claims. 



2. | | As ail searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
' ' covers only those claims for which fees were paid, specifically claims Nos.: 



| | No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest 




The additional search fees were accompanied by the applicant's protest. 
No protest accompanied the payment of additional search fees. 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: 1-24,25,26 

Infinitely variable transmission using a pair of variable 
velocity gears sets and a multidirectional coupling 
associated with the gear sets which can connect them to a 
rotational member, wherein the coupling is controlled the 
connect the gear sets to the rotational member over a common 
angular period 



2. Claims: 27-31 

Actuator for transmitting power between a pair of rotational 
drive members. 



3. Claims: 32-35 

Method for defining tooth flanges on pairs of meshing 
noncircular gears 
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1 . The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 



3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 



4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
39(1 )) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 



Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 
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International application No. 
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Priority date (day/month/year) 


PCT/CA99/00951 


15/10/1999 
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International Patent Classification (IPC) or national classification and IPC 




F16H35/00 






Applicant 






KER-TRAIN HOLDINGS LTD. et al. 







1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 9 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, Le. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 
I H Basis of the report 



!l 


□ 


Priority 


III 


□ 


Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 


IV 


SI 


Lack of unity of invention 


V 




Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 


VI 


□ 


Certain documents cited 


VII 


IS 


Certain defects in the international application 


VIII 




Certain observations on the international application 



Date of submission of the demand 


Date of completion of this report 




08/05/2000 


22.12.2000 




Name and mailing address of the international 
preliminary examining authority: 
— — European Patent Office - P.B. 581 8 PatentJaan 2 
/gj) NL-2280 HV Rijswijk - Pays Bas 
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Authorized officer 

Van Prooijen, T 
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I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70.17).): 
Description, pages: 

1-18 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 



Claims, No.: 



1-35 



as originally filed 



Drawings, sheets: 



1/38-38/38 



as originally filed 



□ the description, pages: 

□ the claims, Nos.: 



INTERNATIONAL PRELIMINARY 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



IV. Lack of unity of invention 

1. In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest, 
neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

□ all parts. 

H the parts relating to claims Nos. 1-24,25,26. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-24,25,26 

No: Claims 

Inventive step (IS) Yes: Claims 1-24,25,26 

No: Claims 
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Industrial applicability (IA) Yes: Claims 1-24,25,26 

No: Claims 



2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item IV 

Lack of unity of invention 

US-A-2 239 313 (hereinafter referred to as D1) discloses: 

an infinitely variable transmission (see description of D1) comprising a rotational input 

member (M) and a rotational output member (R); 

a pair of variable velocity-ratio gear sets (1-1', 3-3' and 2-2\ 4-4'); 

a multi-directional coupling (e1 , e2, e3, e4) associated with the gear sets; 

an actuator associated with the coupling(s) for coupling the gear sets to the rotational 

members for providing a uniform velocity ratio between the rotational members; 

a phase angle variator (L, P, ml , m2) associated with at least one of the gear sets for 

varying a rotational angular displacement between the gear sets for varying the uniform 

velocity ratio. 

D1 can also be said to constitute an all gear transmission comprising: 

a rotational input member (M) and a rotational output member (R); 

a pair of variable velocity-ratio gear sets (1-1\ 3-3' and 2-2\ 4-4') being phased though 

a rotational phase angle; 

a multi-directional coupling (e1 , e2, e3, e4) associated with the gear sets; and 
an actuator associated with the coupling(s) for coupling the gear sets to the rotational 
members for providing a uniform velocity ratio between the rotational members, the 
uniform velocity being dependent upon the rotational phase angle. 

D1 also shows an actuator for transmitting power between a pair of rotational drive 
members over an angular portion of a revolution of one of the drive members, a first of 
the drive members including a drive element and a second of the drive members 
including a driven element. 

The subject matter of group/subject 1 (claims 1-24, 25, 26) differs from the above in 
that the coupling serves the purpose of coupling the gear sets to the rotational 
members over a COMMON angular period. 

Problem solved: to further develop the known coupling control principle 
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Special technical feature 1 : The feature that the coupling serves the purpose of 
coupling the gear sets to the rotational members over a COMMON angular period. 

The subject matter of group/subject 2 (claims 27-31) differs from the above as a result 
of the stated further details specified in the claim 27 on the (mechanical/kinematical) 
construction of the actuator. 

Problem solved: to construct a mechanical actuator for the coupling function known 
from D1 (D1 discloses the possibility of a mechanical actuator, but does not give details 
as to its construction) 

Special technical feature 2: The additional features of claim 27 as to the construction 
and operation of the actuator have to be considered as a contribution over the prior art. 

The subject matter of group/subject 3 (claims 32-35) differs from the above in that it 
concerns a method for defining tooth flanges, where D1 does not refer to such a 
method. 

Problem solved: how to define tooth flanges of meshing non-circular gears 

Special technical feature 3: all features of independent claim 32 are considered to form 
a contribution over prior art D1 

Although one might define a common general concept as aiming to further develop the 
type of infinitely variable transmission of the type described in the application which 
applies pairs of meshing non-circular gears, such a concept is not new and therefore 
cannot bear the label "inventive" as required by Rule 13.1 PCT. 
The problem underlying the subjects of the three groups/claimed inventions mentioned 
above, nor their solutions defined by the (special) technical features (w.r.t. the prior art 
constituted by D1), mentioned above allow for a relationship to be established between 
the said inventions. 

The three groups of claims are not linked by common or corresponding special 
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technical features and define three inventions not linked by a single general inventive 
concept. 

The application hence does not meet the requirements of Unity of Invention as defined 
in Rule 13(1) & (2) PCT. 

In order to overcome the objection under Rule 13(1) & (2) PCT the claims of 
group/subject 2 (claims 27-31) and the claims of group/subject 3 (claims 32 - 35) 
could have been reformulated to include the features of group/subject 1 (or at least 
claim 1), that is, reformulated as claims dependent on (a) claim(s) of group/subject 1. 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Subject: Infinitely variable ratio transmission 

Closest prior art: US-A-2 239 313, cited in the description 

Problem: To further develop the known construction 

Solution: By engaging the coupling to create an "overlapping" use of two consecutively 
applied gear sets ("a common angular period"). 

This feature is not known from the closest prior art: this document even explicitly states 
that one coupling will be disengaged at the instant where the next one is put into 
service. 

Thus independent claims 1 , 25, 26 and dependent claims 2 - 24 meet the requirements 
of Articles 33(2) and 33(3) PCT. 



Re Item VII 

Certain defects in the international application 
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1 . Independent claim(s) 1 (and 25 and 26, see also section VIII below) is/are not in 
the two-part form in accordance with Rule 6.3(b) PCT, which in the present case 
would be appropriate, with those features known in combination from the prior art 
(document US-A-2 239 313, hereinafter referred to as D1) being placed in the 
preamble (Rule 6.3(b)(i) PCT) and with the remaining features being included in 
the characterising part (Rule 6.3(b)(ii) PCT). 

In the present case, the following features (of the present claim 1) are known in 
combination from the document D1 and belong in the preamble of such a claim: 

- an infinitely variable transmission (see description of D1) comprising a rotational 

input member (M) and a rotational output member (R); 

a pair of variable velocity-ratio gear sets (1 -1 \ 3-3' and 2-2', 4-4'); 

a multi-directional coupling (e1, e2, e3, e4) associated with the gear sets; 

an actuator associated with the coupling(s) for coupling the gear sets to the 

rotational members for providing a uniform velocity ratio between the rotational 

members; 

a phase angle variator (L ( P, ml , m2) associated with at least one of the gear sets 
for varying a rotational angular displacement between the gear sets for varying 
the uniform velocity ratio. 

Any independent claim (see also section VIII below) should therefore have been 
redrafted accordingly (features known from the closest prior art placed in the 
preamble). 

The applicant has not provided reasons why the claim should not be in the two- 
part form. Neither did he clearly indicate in the description which features of the 
subject-matter of claims 1 , 25 and 26 are already known from document D1 ; see 
the PCT Guidelines, lll-2.3a. 



Re Item VIII 

Certain observations on the international application 



1. 



Although claims'1 and 25 have been drafted as separate independent claims, they 
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appear to relate effectively to the same subject-matter and to differ from each 
other only with regard to the definition of the subject-matter for which protection is 
sought and/or in respect of the terminology used for the features of that subject- 
matter. The aforementioned claims therefore lack conciseness. Moreover, lack of 
clarity of the claims as a whole arises, since the plurality of independent claims 
makes it difficult, if not impossible, to determine the matter for which protection is 
sought, and places an undue burden on others seeking to establish the extent of 
the protection. 

Hence, claims 1 and 25 do not meet the requirements of Article 6 PCT. 

It would appear that claim 25 is redundant, so that it could have been deleted to 
overcome the above objection. If the applicant would have been of the opinion 
that it could not be deleted, it could have been reformulated to a claim dependent 
of claim 1 . 

Care should have been taken to avoid an undue repetition of features in the 
claims. This would again have rendered the claims unclear (Article 6 PCT). 

2. Claim 26 could be interpreted as referring to a separate different embodiment of 
the invention and could therefore have been left independent. 

It should, however, have been made explicitly clear in the description that there is 
more than one embodiment, the statement of which should have included a 
reference to the respective independent claims (Article 6 PCT). 

3. It is clear from the description that the feature that there is only a single coupling 
which is controlled to connect the gear sets to the rotational members is essential 
to the definition of the invention 

Since the independent claims 1 , 25 and 26 do not contain this feature they do not 
meet the requirement following from Article 6 PCT taken in combination with Rule 
6.3(b) PCT that any independent claim must contain all the technical features 
essential to the definition of the invention. 



